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$\iota\backslash$




( ) ( )
$2$ $3$






1 $x_{1},$ $x_{2},$ $\ldots,$ $x_{n}$
$P(x_{1}, x_{2}, \cdots, x_{n})$
$x_{n}$






$\{\begin{array}{l}P_{1}(x_{1}, x_{2}, x_{3}, \cdots, x_{n})=0P_{2}(x_{1}, x_{2}, x_{3}, \cdots, x_{n})=0. . .P_{n}(x_{1}, x_{2}, x_{3}, \cdots, x_{n})=0\end{array}$ (2)
1
3 $P(x, y,z)=0,$ $Q(x,y, z)=0,$ $R(x,y, z)=0$ 2
$P_{1}(x,y),$ $Q_{1}(x,y)$ 2 $P_{1}(x,y)=0,$ $Q_{1}(x,y)=0$
1 $P_{2}(x)$ ( ) 1 $P_{2}(x)=0$
1 $x$ $P_{1}(x,y)=0$ $y$
1 $P(x,y,z)=0$







$\sim$ 6 $A,$ $B,$ $C,$ $D,$ $E$ $A$ $B$ $700$
$C,$ $D,$ $E$ 500 $A,$ $B,$ $C,$ $D,$ $E$ $A,$ $B,$ $C,$ $D,$ $E$
( $A$ )
$A,$ $B,$ $C,$ $D,$ $E$ $a,$ $b,$ $c,$ $d,$ $e$









$x^{2}+y^{2}-z^{2}=0$ ( ) (5)
$x,$ $y$ 3 $3$ 1
( [8] )
33
( 17-31 17-32 )
( 17-33 17-34 )
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( ) $t$ $S= \frac{ah}{2}$
$16S^{2}=4a^{2}h^{2}=4a^{2}(c^{2}-t^{2})=4a^{2}c^{2}-(a^{2}+c^{2}-b^{2})^{2}$ (13)







(15) (16) $c$ $a$ $b$
(14) $b$ 1 $a$
$a$ o $*$ l
[4]
[ 17-34 ]
( ) ( )
( ) ( )










$y$ $A_{j}(x),$ $B_{j}(x)$ $x=(x_{1}, x_{2}, \cdots, x_{n-1})$
(21) $m$
1. 2. $y$ $m$
( $(x)$ ) ( ) $\cross$ Bm–( ) $\cross$ Am
1
$(A_{0}B_{m}-B_{0}A_{m})+(A_{1}B_{m}-B_{1}A_{m})y+(A_{2}B_{m}-B_{2}A_{m})y^{2}+\cdots+(A_{m-1}B_{m}-B_{m-1}A_{m})y^{m-1}=0(22)$
( ) $\cross$ Bo–( ) $\cross A_{0}$ $y$ 1
$(A_{1}B_{0}-B_{1}A_{0})+(A_{2}B_{0}-B_{2}A_{0})y+\cdots+(A_{m-1}B_{0}-B_{m-1}A_{0})y^{m-2}+(A_{m}B_{0}-B_{m}A_{0})y^{m-1}=0(23)$
$*1$ 1 ( )
48





$A_{0}(x)+A_{1}(x)y=0$ , $B_{0}(x)+B_{1}(x)y=0$ (24)





$A_{0}(x)+A_{1}(x)y+A_{2}(x)y^{2}=0$ , $B_{0}(x)+B_{1}(x)y+B_{2}(x)y^{2}=0$ (26)
( ) $\cross$ B2–( ) $\cross A_{2}$
$(A_{0}B_{2}-A_{2}B_{0})+(A_{1}B_{2}-A_{2}B_{1})y=0$ (27)
( ) $\cross$ Bo–( ) $\cross A_{0}$ $y$
$(A_{1}B_{0}-A_{0}B_{1})+(A_{2}B_{0}-A_{0}B_{2})y=0$ (28)





$A_{0}(x)+A_{1}(x)y+A_{2}(x)y^{2}+A_{3}(x)y^{3}=0$ , $B_{0}(x)+B_{1}(x)y+B_{2}(x)y^{2}+B_{3}(x)y^{3}=0$ (30)
( ) $\cross$ B3–( ) $\cross A_{3}$
$(A_{0}B_{3}-A_{3}B_{0})+(A_{1}B_{3}-A_{3}B_{1})y+(A_{2}B_{3}-A_{3}B_{2})y^{2}=0$ (31)
( ) $\cross$ BO–( ) $\cross A_{0}$ $y$
$(A_{1}B_{0}-A_{0}B_{1})+(A_{2}B_{0}-A_{0}B_{2})y+(A_{3}B_{0}-A_{0}B_{3})y^{2}=0$ (32)












$y$ axd–bcx $=0$ $x$
$ad-bc=0$ (35)
1 (34) $A$ $\det A$ $0$
$\det(\begin{array}{ll}a bc d\end{array})=ad-bc=0$ (36)
(36) (35)
3 1
$ax+by+cz=0$ , $dx+ey+fz=0$, $gx+hy+iz=0$ (37)




$(af-cd)(bi-ch)-(bf-ce)$ ( $ai$ – $cg$ ) $=0$ (38)
(37) $A$ $0$
$\det A=\det(\begin{array}{lll}a b cd e fg h i\end{array})=aei+bfg+cdh-afh-bdi-ceg=0$ (39)
(38)





$\{\begin{array}{ll}A_{0}(x) + A_{1}(x)y + A_{2}(x)y^{2} = 0A_{0}(x)y + A_{1}(x)y^{2} + A_{2}(x)y^{3} = 0B_{0}(x) + B_{1}(x)y + B_{2}(x)y^{2} = 0B_{0}(x)y + B_{1}(x)y^{2} + B_{2}(x)y^{3} = 0\end{array}$
2 (26) $0$
$\det(\begin{array}{llll}A_{0} A_{1} A_{2} A_{0} A_{1} A_{2}B_{0} B_{1} B_{2} B_{0} B_{1} B_{2}\end{array})=0$ (41)
(41) ( )
$-\det(\begin{array}{llll}A_{0} A_{1} A_{2} A_{0} A_{1} A_{2}B_{0} B_{1} B_{2} B_{0} B_{1} B_{2}\end{array})=\det(\begin{array}{llll}A_{0} A_{1} A_{2} B_{0} B_{1} B_{2} A_{0} A_{1} A_{2} B_{0} B_{1} B_{2}\end{array})$
(42)
$=\det(\begin{array}{ll}A_{0} A_{1}B_{0} B_{1}\end{array})\cross\det(\begin{array}{ll}A_{1} A_{2}B_{1} B_{2}\end{array})-\det(\begin{array}{ll}A_{0} A_{2}B_{0} B_{2}\end{array})\cross\det(\begin{array}{ll}A_{0} A_{2}B_{0} B_{2}\end{array})$
(29) (41)
3 (30) (30)
$\{\begin{array}{ll}A_{0}(x) + A_{1}(x)y + A_{2}(x)y^{2} + A_{3}(x)y^{3} = 0A_{0}(x)y + A_{1}(x)y^{2} + A_{2}(x)y^{3} + A_{3}(x)y^{4} = 0A_{0}(x)y^{2} + A_{1}(x)y^{3} + A_{2}(x)y^{4} + A_{3}(x)y^{5} = 0B_{0}(x) + B_{1}(x)y + B_{2}(x)y^{2} + B_{3}(x)y^{3} = 0B_{0}(x)y + B_{1}(x)y^{2} + B_{2}(x)y^{3} + B_{3}(x)y^{4} = 0B_{0}(x)y^{2} + B_{1}(x)y^{3} + B_{2}(x)y^{4} + B_{3}(x)y^{5} = 0\end{array}$
3 (30)
$\det(\begin{array}{llllll}A_{0} A_{1} A_{2} A_{3} A_{0} A_{1} A_{2} A_{3} A_{0} A_{1} A_{2} A_{3}B_{0} B_{1} B_{2} B_{3} B_{0} B_{1} B_{2} B_{3} B_{0} B_{1} B_{2} B_{3}\end{array})=0$ (43)
(43) ( )
(43) $A_{i},$ $B_{j}$ 6 (33) 8
(33) $=(43)$ $\cross(A_{3}B_{0}-A_{0}B_{3})$ (44)
(43) (33) $l\backslash$





2 3 4 5 (5
)
$\sim$ ( )








2 $3$ $($ $2$ $3$
)
6.1 2
3 (30) 2 2
$\{\begin{array}{l}P(x, y)=A_{0}(x)+A_{1}(x)y+A_{2}(x)y^{2}+A_{3}(x)y^{3}=0Q(x, y)=B_{0}(x)+B_{2}(x)y^{2}=0\end{array}$ (45)
52
(33) $B_{1}=0$ $B_{3}=0$

















(46) $\{$ $\}$ 2 3
62 3
3 (30) 2 3
















6 8 (50) 2 (44)
(50) $(A_{3}B_{0}-A_{0}B_{3})$ (52)
63







$\det$ $(B_{0}A_{0}0000$ $B_{0}B_{1}A_{0}A_{1}00$ $B_{0}B_{1}B_{2}A_{0}A_{1}A_{2}$ $B_{1}B_{2}B_{3}A_{2}A_{3}A_{1}$ $B_{2}B_{3}A_{2}A_{3}00$ $B_{3}A_{3}0000)=0$ (55)
6
( ) (53) $-(54)$
(53) $\cross B_{3}-(54)\cross A_{3}$ 3
$(A_{0}B_{3}-A_{3}B_{0})+(A_{1}B_{3}-A_{3}B_{1})x+(A_{2}B_{3}-A_{3}B_{2})x^{2}=0$ (56)









(53) $\cross B_{0}-(54)\cross A_{0}$ $(-x)$
(53)$-(54)$ ( ) (56)$-(58)-(60)$ ( $\lceil$ )
$A=A_{2}B_{3}-A_{3}B_{2}$ , $B=D=A_{1}B_{3}-A_{3}B_{1}$ ,




$\det(\begin{array}{lll}C B AF E DI H G\end{array})=\det(\begin{array}{lll}C B AF E BI F C\end{array})=0$ (62)
3 ( ) (62) (62) ( )
( Mathematica) (55)
(62)
$S_{3}=\det(B_{1}B_{2}B_{3}000$ $B_{2}B_{3}0000$ $B_{3}00000$ $-A_{1}-A_{2}-A_{3}001$ $-A_{2}-A_{3}0001$ $-A_{3}00001)$
(55)
$\det$ $(B_{0}FC00I$ $B_{0}B_{1}HEB0$ $B_{0}B_{1}B_{2}GDA$ $B_{1}B_{2}B_{3}000$ $B_{2}B_{3}0000$ $B_{3}00000)=(B_{3})^{3}\cross\det(\begin{array}{lll}C B AF E DI H G\end{array})$






$\det(B_{0}A_{0}000000$ $B_{1}B_{0}A_{0}A_{1}0000$ $B_{1}B_{0}B_{2}A_{0}A_{1}A_{2}00$ $B_{0}B_{1}B_{2}B_{3}A_{0}A_{1}A_{2}A_{3}$ $A_{1}B_{2}B_{3}B_{4}B_{1}A_{2}A_{3}A_{4}$ $B_{2}B_{3}B_{4}A_{2}A_{3}A_{4}00$ $A_{4}B_{4}A_{3}B_{3}0000$ $B_{4}A_{4}000000]=0$ (65)
8
(63) $\cross B_{4}-(64)\cross A_{4}$ 4
$(A_{0}B_{4}-A_{4}B_{0})+(A_{1}B_{4}-A_{4}B_{1})x+(A_{2}B_{4}-A_{4}B_{2})x^{2}+(A_{3}B_{4}-A_{4}B_{3})x^{3}=0$ (66)
















(72) (63) $\cross B_{0}-(64)\cross A_{0}$ $(-x)$
(63)$-(64)$ (66)$-(68)-(70)-(72)$ ( $\lceil$ )
56
$A=A_{3}B_{4}-A_{4}B_{3}$ , $B=E=A_{2}B_{4}-A_{4}B_{2}$ ,
$C=I=A_{1}B_{4}-A_{4}B_{1}$ , $D=M=A_{0}B_{4}-A_{4}B_{0}$ ,
$F=(A_{1}B_{4}-A_{4}B_{1})+(A_{2}B_{3}-A_{3}B_{2})$ , $G=J=(A_{0}B_{4}-A_{4}B_{0})+(A_{1}B_{3}-A_{3}B_{1})$ , (73)




$\det(\begin{array}{llll}D C B AH G F EL K J IP O N M\end{array})=\det(\begin{array}{llll}D C B AH G F BL K G CP L H D\end{array})=0$ (74)
4 ( ) (74) (74) ( )
(65) (74)
$S_{4}=\det[B_{1}B_{2}B_{3}B_{4}0000$ $B_{2}B_{3}B_{4}00000$ $B_{3}B_{4}000000$ $B_{4}0000000$ $-A_{1}-A_{2}-A_{3}-A_{4}0001$ $-A_{2}-A_{3}-A_{4}00001$ $-A_{3}-A_{4}000001$ $-A_{4}000001]$
(65)
$\det[B_{0}HDPL000$ $B_{0}B_{1}KOGC00$ $B_{0}B_{1}B_{2}NFB0J$ $B_{0}B_{1}B_{2}B_{3}MEAI$ $B_{1}B_{2}B_{3}B_{4}0000$ $B_{2}B_{3}B_{4}00000$ $B_{3}B_{4}000000$ $B_{4}0000000/\backslash$ $=(B_{4})^{4}\cross\det(\begin{array}{llll}D C B AH G F EL K H IP O N M\end{array})$





(75) $-(76)$ ( )
$\det[B_{0}A_{0}00000000$
$B_{0}B_{1}A_{0}A_{1}000000$ $B_{0}B_{2}B_{1}A_{0}A_{1}A_{2}0000$ $B_{0}B_{1}B_{2}B_{3}A_{0}A_{1}A_{2}A_{3}00$
$B_{0}B_{1}B_{2}B_{3}B_{4}A_{1}A_{0}A_{2}A_{3}A_{4}$ $B_{1}B_{2}B_{3}B_{4}B_{5}A_{1}A_{2}A_{3}A_{4}A_{5}$ $B_{2}B_{3}B_{4}B_{5}A_{2}A_{3}A_{4}A_{5}00$ $B_{3}B_{4}B_{5}A_{4}A_{3}A_{5}0000$ $B_{4}B_{5}A_{4}A_{5}000000$ $B_{5}A_{5}00000000]=0$ (77)
10
(75) $\cross B_{5}-(76)\cross A_{5}$ 5
$(A_{0}B_{5}-A_{5}B_{0})+(A_{1}B_{5}-A_{5}B_{1})x+(A_{2}B_{5}-A_{5}B_{2})x^{2}+(A_{3}B_{5}-A_{5}B_{3})x^{3}+(A_{4}B_{5}-A_{5}B_{4})x^{4}=0(78)$
























(86) (75) $\cross B_{0}-(76)\cross A_{0}$ $(-x)$
(75) $-(76)$ (78)$-(80)-(82)-(84)-(86)$ ( $\lceil$ )
$A=A_{4}B_{5}-A_{5}B_{4}$ , $B=F=A_{3}B_{5}-A_{5}B_{3}$ ,
$C=K=A_{2}B_{5}-A_{5}B_{2}$ , $D=P=A_{1}B_{5}-A_{5}B_{1}$ ,
$E=U=A_{0}B_{5}-A_{5}B_{0}$ , $G=(A_{2}B_{5}-A_{5}B_{2})+(A_{3}B_{4}-A_{4}B_{3})$ ,
$H=L=(A_{1}B_{5}-A_{5}B_{1})+(A_{2}B_{4}-A_{4}B_{2})$ , $I=Q=(A_{2}B_{5}-A_{5}B_{0})+(A_{1}B_{4}-A_{4}B_{1})$ , (87)
$J=V=A_{0}B_{4}-A_{4}B_{0}$ , $M=(A_{0}B_{5}-A_{5}B_{0})+(A_{1}B_{4}-A_{4}B_{1})+(A_{2}B_{3}-A_{3}B_{2})$ ,
$N=R=(A_{0}B_{4}-A_{4}B_{0})+(A_{1}B_{3}-A_{3}B_{1})$ , $O=W=A_{0}B_{3}-A_{3}B_{0}$ ,
$S=(A_{0}B_{3}-A_{3}B_{0})+(A_{1}B_{2}-A_{2}B_{1})$ , $T=X=A_{0}B_{2}-A_{2}B_{0}$ , $Y=A_{0}B_{1}-A_{1}B_{0}$
(78)$-(80)-(82)-(84)-(86)$
$\{\begin{array}{l}E+Dx+Cx^{2}+Bx^{3}+Ax^{4}=0J+Ix+Hx^{2}+Gx^{3}+Fx^{4}=0O+Nx+Mx^{2}+Lx^{3}+Kx^{4}=0T+Sx+Rx^{2}+Qx^{3}+Px^{4}=0Y+Xx+Wx^{2}+Vx^{3}+Ux^{4}=0\end{array}$
$\det(\begin{array}{lllll}E D C B AJ I H G FO N M L KT S R Q PY X W V U\end{array})=\det(\begin{array}{lllll}E D C B AJ I H G BO N M H CT S N I DY T O J E\end{array})=0$ (88)
5 ( ) (88) (88) ( )
(77) (88)
$S_{5}=\det[B_{1}B_{2}B_{3}B_{4}B_{5}00000$ $B_{2}B_{3}B_{4}B_{5}000000$ $B_{3}B_{4}B_{5}0000000$ $B_{4}B_{5}00000000$ $B_{5}000000000$ $-A_{1}-A_{2}-A_{3}-A_{4}-A_{5}00001$ $-A_{2}-A_{3}-A_{4}-A_{5}000010$ $-A_{3}-A_{4}-A_{5}0000100$ $-A_{4}-A_{5}00001000$ $-A_{5}000100000]$
59
(77)
$\det[B_{0}YOTE000J0$ $B_{0}B_{1}XNDS000I$ $B_{1}B_{2}B_{0}MWHRC00$ $B_{0}B_{2}B_{1}B_{3}QVGBL0$ $B_{0}B_{2}B_{3}B_{4}B_{1}KPUFA$ $B_{1}B_{2}B_{3}B_{4}B_{5}00000$ $B_{2}B_{3}B_{4}B_{5}000000$ $B_{3}B_{4}B_{5}0000000$ $B_{4}B_{5}00000000$ $B_{5}000000000/\backslash$ $=(B_{5})^{5}\cross d$ $(\begin{array}{lllll}E D C B AJ I H G FO N M L KT S R Q PY X W V U\end{array})$
$A,$ $B,$ $C,$ $\cdots$ (87) $S_{5}=(B_{5})^{5}$
$\circ*$2
7 $+$
















$m$ ( ) $2m$
$m$





( ) $(1689)$ ( :
060) $4$ $5$. $(1689)$ ( : 0042) (
$7$ ). (1691) ( : 065)
( $\lceil 8$ ). ( 85 )
$m$
$A_{0}+A_{1}x+A_{2}x^{2}+\cdots+A_{m-1}x^{m-1}=0$, $-B^{m}+0+0+\cdots+0+x^{m}=0$











$\det$ $(-B^{3}A_{0}0000$ $-B^{3}A_{0}A_{1}000$ $-B^{3}A_{0}A_{1}A_{2}00$ $A_{1}A_{2}0001$ $A_{2}00001$ $000001)=\det(\begin{array}{lll}A_{0} A_{1} A_{2}A_{2}B^{2} A_{0} A_{1}A_{1}B^{2} A_{2}B^{2} A_{0}\end{array})=0$
$[be]$B $\Subset$ o $B=1$ 3 $\circ$














$=\det(\begin{array}{llll}A_{0} A_{1} A_{2} A_{3}A_{3}B^{4} A_{0} A_{1} A_{2}A_{2}B^{4} A_{3}B^{4} A_{0} A_{1}A_{1}B^{4} A_{2}B^{4} A_{3}B^{4} A_{0}\end{array})=0$
$B=1$ 4







$\det\{$ $-B^{5}A_{0}00000000$ $-B^{5}A_{0}A_{1}0000000$ $-B^{5}A_{0}A_{1}A_{2}000000$ $-B^{5}A_{0}A_{1}A_{2}A_{3}00000$ $-B^{5}A_{0}A_{1}A_{2}A_{3}A_{4}0000$ $A_{1}A_{2}A_{3}A_{4}000010$ $A_{2}A_{3}A_{4}0000100$ $A_{3}A_{4}00001000$ $A_{4}000010000$
$0001000000\ovalbox{\tt\small REJECT}$
$=\det(\begin{array}{lllll}A_{0} A_{1} A_{2} A_{3} A_{4}A_{4}B^{5} A_{0} A_{1} A_{2} A_{3}A_{3}B^{5} A_{4}B^{5} A_{0} A_{1} A_{2}A_{2}B^{5} A_{3}B^{5} A_{4}B^{5} A_{0} A_{1}A_{1}B^{5} A_{2}B^{5} A_{3}B^{5} A_{4}B^{5} A_{0}\end{array})=0$
$B=1$ 5
$\det(\begin{array}{lllll}A_{0} A_{1} A_{2} A_{3} A_{4}A_{4} A_{0} A_{1} A_{2} A_{3}A_{3} A_{4} A_{0} A_{1} A_{2}A_{2} A_{3} A_{4} A_{0} A_{1}A_{1} A_{2} A_{3} A_{4} A_{0}\end{array})=5$ ( ) $=(A_{0}+A_{1}+A_{2}+A_{3}+A_{4})\cross 4$
5








[1] : 2 (1956 )
[2] : (1974 )
[3] : 11 (1993 ) [7]
[4] : ( 20
2 (2001 )
[5] : $1257$ (2002 )
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[9] : ( ) (2006 )
[10] : (2008 )
[11] : (2008 )
[12] : (2008 )
[13] : (2008 )
( 2011 4 2 ( )
2011 5 22 ( ) )
64
